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(54) INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PURPOSE: To relax the limits to the integration density 
and to the number of signal pins of a single LSI chip 
when the LSI chip is mounted on an integrated circuit 
package and to relax the influence of a noise caused at 
the LSI chip and at leads. 

CONSTITUTION: A plurality of LSI chips 5 are mounted 
at the upper part and the lower part so as to sandwich a 
support plate 9 or a support plate 9 which can be 
grounded. In such an integrated circuit structure, the LSI 
chips at the upper part and the lower part are connected 
to leads or a lead frame 1 by means of bonding wires 2. 
When the two chips at the upper part and the lower part 
are die-bonded, they are connected to the leads or the 
lead frame 1. The leads have a structure which is divided 
into the upper part and the lower part or into the right and the left so as to sandwich the 
support plate 9 which can be grounded; they are connected to the individual chips. Thereby, 
the chips can be integrated highly and mounted at high density, and their noise can be 
reduced. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The integrated circuit device characterized by mounting two or more LSI chips in the form 
which sandwiches a support plate. 

[Claim 2] The integrated circuit device characterized by pasting up the rear faces or front faces of an LSI 

chip on the both sides of a support plate in the integrated circuit device shown in claim 1. 

[Claim 3] The integrated circuit device with which the inner lead of an LSI chip is characterized by 

having the operation as a leadframe in the integrated circuit device shown in claim 1. 

[Claim 4] The integrated circuit device characterized by enabling touch-down of a support plate in the 

integrated circuit device shown in claim 1 . 

[Claim 5] The integrated circuit device characterized by pulling out in a straight respectively in the 
integrated circuit device shown in claim 4 in the form which sandwiches a support plate from the LSI 
chip of the upper and lower sides of a lead. 

[Claim 6] The integrated circuit device characterized by pulling out a bonding wire or a lead by turns 
from a vertical LSI chip as a lead in the integrated circuit device shown in claims 2 and 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the mounting structure in the integrated 

circuit package of an LSI chip about an integrated circuit device. 

[0002] 

[Description of the Prior Art] As for the mounting technology to the conventional LSI package, the LSI 
chip was alone mounted in the support plate (die pad), the heat sink, etc. The leadframe and the LSI chip 
are connected by the bonding wire at this time. Moreover, there is a technique which carries out number 
chip mounting on a single side like a hybrid IC. 
[0003] 

[Problem(s) to be Solved by the Invention] In the conventional integrated circuit device mentioned 
above, since the LSI chip is mounted alone, a limitation is generated in a degree of integration or the 
number of signal pins. Moreover, since neither the external lead nor the LSI chip was grounded, it had 
the trouble of becoming easy to be influenced of a noise. 
[0004] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the mounting structure in the integrated 

circuit package of an LSI chip about an integrated circuit device. 

[0002] 

[Description of the Prior Art] As for the mounting technology to the conventional LSI package, the LSI 
chip was alone mounted in the support plate (die pad), the heat sink, etc. The leadframe and the LSI chip 
are connected by the bonding wire at this time. Moreover, there is a technique which carries out number 
chip mounting on a single side like a hybrid IC. 
[0003] 

[Problem(s) to be Solved by the Invention] In the conventional integrated circuit device mentioned 
above, since the LSI chip is mounted alone, a limitation is generated in a degree of integration or the 
number of signal pins. Moreover, since neither the external lead nor the LSI chip was grounded, it had 
the trouble of becoming easy to be influenced of a noise. 

[0004] Moreover, when a number chip is carried in a single side like a hybrid IC etc., a degree of 
integration needs the surface integral of the LSI chip mounted although it is large, and a led area around 
it, and has the problem that the whole area becomes large. 
[0005] 

[Means for Solving the Problem] The integrated circuit device of this invention is mounted up and down 
in the form which sandwiches a support plate or an earth plate for two or more LSI chips. And in this 
integrated-circuit structure, external RIDOHE connection is made by the bonding wire from a vertical 
LSI chip. Moreover, die bonding of the two chips is carried out up and down, the inner lead of both 
chips is fabricated as a lead, and it connects with an external lead. This lead is structure divided into the 
upper and lower sides or right and left on both sides of the support plate in which touch-down is 
possible, and is connected to each chip. Or there is also structure which pulls out an inner lead as a lead 
by turns from vertical 2 chip. 
[0006] 

[Function] Since the integrated circuit device of this invention is constituted by the above structures, 
both the area and volume to occupy are reduced, and whenever [ electric electric shielding-with the 
exterior ] increases, and its electric noise jamming from the outside decreases, and it can have a good 
operating characteristic. 
[0007] 

[Example] Next, this invention is explained with reference to a drawing. 

[0008] drawing 1 - the example of claims 1 and 2 of this invention, and drawing 2 R> - in 2 and 3, the 
example of claims 1, 2, 3, and 5 and drawing 4 show the example of claims 1, 2, and 3, and drawing 5 
shows the example of claims 1 , 2, 3, and 4, respectively. 

[0009] Drawing 1 (A) is drawing of longitudinal section of one example of this invention, and drawing 1 
(B) is a plan, the support plate 9 in the LSI package 6 - die bonding of LSI chip 5 is carried out up and 
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down, and the bonding wire 2 connects with the leadframe 1 by turns from the bonding pad 7 of the LSI 
chip of each upper and lower sides. 

[0010] drawing 2 (A) -- a part of longitudinal section of other one example of this invention -- a Fig. and 
drawing 2 (B) -- a part of the top face -- it is a Fig. As inner lead A3 and inner lead B4 which are 
connected with the bonding pad 7 of LSI chip 5 sandwich the lead support plate 19, they paste up, and 
they are formed as a lead. Inner lead A3 of the lead support plate 19 and the upper and lower sides and 
B4 are pasted up through the insulating film 8. Inner leads A and B show the lead which the LSI chip of 
a support plate 9 top and the bottom connects, respectively here. 

[001 1] Drawing 2 (A) and (B) are pasted up through the support plate 9 for touch-down so that the front 
faces of an LSI chip may face each other, and the front face of LSI is protected by rubber 10. 
[0012] Next, drawing 3 (C) and (D) are other drawings of longitudinal section and top views of one 
example of this invention, respectively. Drawing 3 (C) and (D) are one example at the time of drawing 2 
(A) and (B) receiving up and down, and pasting up lead (inner lead A) 3 and lead (inner lead B) 4 on a 
both-sides side on both sides of a support plate 9. 

[0013] drawing 4 (A) and (B) -- a part of longitudinal section of other one example of this invention a 
part of Fig. and its top face - it is a Fig. And as inner lead A3 and inner lead B4 also sandwich a support 
plate 9, they paste up, and drawing 4 (A) and (B) form a lead for them at the same time they paste up the 
rear faces of LSI chip 5 through a support plate 9. [ as well as drawing 2 and 3 ] 
[0014] drawing 5 (A) and (B) -- a part of longitudinal section of other one example of this invention - a 
part of Fig. and its top face - it is a Fig. moreover, drawing 5 (C) and (D) - a part of longitudinal 
section of other one example of this invention -- a part of Fig. and its top face ~ it is a Fig. And drawing 
5 (A) and (B) are examples when the rear faces of an LSI chip, drawing 5 (C), and (D) paste up the front 
faces of an LSI chip on a support plate 9. 

[0015] And drawing 5 (A), (B), (C), and (D) show the configuration when pulling out by turns the leads 
(inner leads A and B) 3 and 4 which come out of the bonding pad 7 of the LIS chip 5 as a lead from LSI 
chip 5 of the upper bottom. 

[0016] Moreover, drawing 5 (E) is the expansion partial diagrammatic view of drawing 5 (C). This 
drawing has shown as one example for grounding. There is lead 3 (inner lead A) connected to LSI chip 5 
through the bonding pad 7, and the support plate is connected with the bonding pad 7 through the pad 1 1 
for touch-down in the opposite side. A support plate will also be grounded if this lead is grounded. 
[0017] 

[Effect of the Invention] As explained above, it became possible to raise the degree of integration 
conventional by mounting an LSI chip so that a support plate may be inserted of this invention by leaps 
and bounds. 

[0018] Moreover, reduction of a noise can be aimed at by mounting so that a support plate may be 
grounded and a support plate may be inserted by whenever [ LSI chip or external Lee ], and since the 
external lead for two chips can be done in one by inserting a support plate (earth plate), it is effective in 
the ability to perform high-density mounting. 
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TECHNICAL FIELD 



[Industrial Application] Especially this invention relates to the mounting structure in the integrated 
circuit package of an LSI chip about an integrated circuit device. 
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PRIOR ART 



[Description of the Prior Art] As for the mounting technology to the conventional LSI package, the LSI 
chip was alone mounted in the support plate (die pad), the heat sink, etc. The leadframe and the LSI chip 
are connected by the bonding wire at this time. Moreover, there is a technique which carries out number 
chip mounting on a single side like a hybrid IC. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, it became possible to raise the degree of integration 
conventional by mounting an LSI chip so that a support plate may be inserted of this invention by leaps 
and bounds. 

[0018] Moreover, reduction of a noise can be aimed at by mounting so that a support plate may be 
grounded and a support plate may be inserted by whenever [ LSI chip or external Lee ], and since the 
external lead for two chips can be done in one by inserting a support plate (earth plate), it is effective in 
the ability to perform high-density mounting. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the conventional integrated circuit device mentioned 
above, since the LSI chip is mounted alone, a limitation is generated in a degree of integration or the 
number of signal pins. Moreover, since neither the external lead nor the LSI chip was grounded, it had 
the trouble of becoming easy to be influenced of a noise. 

[0004] Moreover, when a number chip is carried in a single side like a hybrid IC etc., a degree of 
integration needs the surface integral of the LSI chip mounted although it is large, and a led area around 
it, and has the problem that the whole area becomes large. 
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MEANS 



[Means for Solving the Problem] The integrated circuit device of this invention is mounted up and down 
in the form which sandwiches a support plate or an earth plate for two or more LSI chips. And in this 
integrated-circuit structure, external RIDOHE connection is made by the bonding wire from a vertical 
LSI chip. Moreover, die bonding of the two chips is carried out up and down, the inner lead of both 
chips is fabricated as a lead, and it connects with an external lead. This lead is structure divided into the 
upper and lower sides or right and left on both sides of the support plate in which touch-down is 
possible, and is connected to each chip. Or there is also structure which pulls out an inner lead as a lead 
by turns from vertical 2 chip. 
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OPERATION 



[Function] Since the integrated circuit device of this invention is constituted by the above structures, 
both the area and volume to occupy are reduced, and whenever [ electric electric shielding-with the 
exterior ] increases, and its electric noise jamming from the outside decreases, and it can have a good 
operating characteristic. 
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EXAMPLE 



[Example] Next, this invention is explained with reference to a drawing. 

[0008] drawing j - the example of claims 1 and 2 of this invention, and drawing 2 R> - in 2 and 3, the 
example of claims 1, 2, 3, and 5 and drawing 4 show the example of claims 1, 2, and 3, and drawing 5 
shows the example of claims 1, 2, 3, and 4, respectively, 

[0009] Drawing 1 (A) is drawing of longitudinal section of one example of this invention, and drawing 1 
(B) is a plan, the support plate 9 in the LSI package 6 - die bonding of LSI chip 5 is carried out up and 
down, and the bonding wire 2 connects with the leadframe 1 by turns from the bonding pad 7 of the LSI 
chip of each upper and lower sides. 
[0010] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section (A) and the plan (B) of one example of this invention. 
[Drawing 2] It is partial drawing of longitudinal section (A) and the partial plan (B) of one example of 
this invention. 

[Drawing 3] It is drawing of longitudinal section (C) and the plan (D) of one example of this invention. 
[Drawing 4] It is partial drawing of longitudinal section (A) and the partial plan (B) of one example of 
this invention. 

[Drawing 5] It is partial drawing of longitudinal section (A) of one example of this invention, a partial 
plan (B), and partial drawing of longitudinal section (C) and the partial plan (D) of other one example, 
and (E) is the enlarged drawing of partial drawing of longitudinal section of (C). 
[Description of Notations] 

1 Leadframe 

2 Bonding Wire 

3 Lead (Inner Lead A) 

4 Lead (Inner Lead B) 

5 LSI Chip 

6 LSI Package 

7 Bonding Pad 

8 Insulating Film 

9 Support Plate 

10 Rubber 

1 1 Pad for Touch-down 
19 Lead Support Plate 
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